Arterial injuries following total hip arthroplasty (THA) are uncommon and are usually related to revision THA. Deep external pudendal artery injury and delayed bleeding due to percutaneous adductor tenotomy during THA has not been reported.
Deep External Pudendal Artery Injury After Percutaneous Adductor Tenotomy During THA in Ankylosing Spondylitis
AndreA SAndri, Md; dArio regiS, Md; MArco AndreA MArino, Md; SiMone PerAndini, Md; ingrid Bonetti, Md; Mirko toSo, Md H ip osteoarthritis frequently occurs in patients with ankylosing spondylitis and results in function, posture, and gait disabilities. 1 Total hip arthroplasty (THA) is an effective treatment to correct hip deformity, reduce pain, and improve movement, demonstrating excellent survivorship with high patient satisfaction. 1, 2 In selected cases, adductor tenotomy may be necessary for the management of severe deformity or fixed contracture. 3 Arterial injuries following THA are rare and usually related to revision THA. [4] [5] [6] To our knowledge, delayed bleeding due to percutaneous adductor tenotomy during THA has not been reported. This article describes a case of deep external pudendal artery injury following percutaneous adductor tenotomy during THA for hip osteoarthritis in ankylosing spondylitis. Vascular damage caused delayed bleeding and severe anemization, which required urgent coil embolization. The patient gave informed consent for data concerning his case to be reported.
Case RepoRt
A 62-year-old man with bilateral hip osteoarthritis ( Figure 1 ) and ankylosing spondylitis was admitted for a right THA. He had a medical history of hypertension treated pharmacologically and no bleeding disorders. Preoperative blood values were normal (hematocrit, 39%; hemoglobin, 13.4g/dL). Preoperative hip range of motion (ROM) was limited bilaterally (right flexion and extension between 100° and 70°, abduction 5°, adduction 0°, external rotation 10°, internal rotation 5°; left flexion and extension between 100° and 40°, abduction 5°, adduction 10°, external rotation 15°, internal rotation 10°).
Under general anesthesia, cementless THA was performed via an anterolateral Watson-Jones approach (Figure 2) . The persistence of a severely limited hip abduction after prosthetic implantation suggested performing a percutaneous adductor tenotomy, which was performed bilaterally by the senior author (D.R.) using a size 11 scalpel.
Postoperatively, no clinical signs of bleeding existed. However, acute anemization (hemoglobin, 7.8 g/dL; hematocrit, 23.3%) and hypotension (blood pressure, 90-50 mm Hg; pulse rate, 95 beats per minute) developed 8 hours postoperatively. After transfusion with 2 units of concentrated red blood cells, the patient was hemodynamically stable. He started a standard rehabilitation program, including passive hip joint ROM 24 hours postoperatively. On postoperative days 1 and 2, blood values were stable (hematocrit, 33.3%; hemoglobin, 11 g/dL; and hematocrit, 31.1%; hemoglobin, 10 g/dL).
On postoperative day 3, the patient had a hypotensive attack. Blood pressure was 70 to 40 mm Hg, with a pulse rate of 120 beats per minute, and clinically his anteromedial thigh at the site of tenotomy was distended. Hemoglobin was 5.9 g/dL. After resuscitation with 4 units of packed red blood cells, intravenous fluids (1000 mL of crystalloid and 1000 mL of colloid fluids), and 2 units of fresh frozen plasma, he was stable (blood pressure, 130-52 mm Hg; pulse rate, 70 beats per minute; hemoglobin, 9.1 g/dL). Computed tomography (CT) angiography of the iliac and femoral vessels was performed with a Somatom Sensation 64 CT scanner (Siemens Medical Solutions, Forchheim, Germany), showing a right hematoma with a major axis of 48 mm medial to the common femoral artery, with active contrast extravasation. Accurate volumetric data reconstruction revealed active bleeding from the right external pudendal artery into an inguinal collection ( Figure  3) . Echo Doppler confirmed an anteromedial circulating hematoma, but echoguided compression provided no substantial benefit.
Angiography was performed under local anesthesia by the standard Seldinger technique via the contralateral femoral artery. When the bleeding focus was de- n Case Report tected, a guiding catheter was placed as near to the lesion as possible (Figure 4) . A microcatheter system and microguidewire were used for superselective catheterization, and 2 embolization coils were used to control the bleeding. Repeat arteriography confirmed the efficacy of the procedure ( Figure 5 ). The patient remained hemodynamically stable and was discharged 12 days later. Two-year follow-up was uneventful.
DisCussion
Postoperative arterial injuries are uncommon following THA, with an incidence ranging between 0.005% and 0.5% 5, 7 and considerable morbidity, mainly if undiagnosed or if management is delayed. 8 Several mechanisms of iatrogenic vascular injury have been described in THA, including perforation by consequent direct or indirect trauma to vascular traction or compression, especially in perioperative joint maneuvers in an atherosclerotic artery.
8-11
Calandruccio 12 first reported the risk of bleeding from the branches of the external pudendal artery and vein during a medial approach for hip adductor tenotomy. The external pudendal artery originates from the medial side of the femoral artery as a common branch before dividing into the superficial and deep external pudendal arteries. The deep external pudendal artery runs medially across the pectineus and the adductor longus muscles; as it approaches the medial side of the thigh, it pierces the fascia lata and is distributed to the integument of the scrotum and perineum in men and to the labius majus in women. 13 The close anatomic relationship of the adductor longus muscle to this artery may place it at risk of injury during adductor tenotomy. To our knowledge, severe bleeding due to injury of the deep external pudendal artery that complicated percutaneous adductor tenotomy during THA and required an urgent operation has not been reported.
Arterial injury may be characterized by uncontrolled bleeding and anemia intra-or immediately postoperatively, leading to hypovolemic shock and acute limb-threatening ischemia. 5, 11 Late manifestations of arterial lesions occurring days, months, or years postoperatively include pseudoaneurysms and arteriovenous fistulae. 7, 9 Chronic inflammation in ankylosing spondylitis is commonly associated with vascular endothelial dysfunction.
14 Gonzalez-Juanatey et al 15 reported that patients with ankylosing spondylitis have a high prevalence of subclinical macrovascular disease in the form of increased carotid intima-media thickness and carotid plaques compared with matched controls. Peters et al 16 also reported subclinical atherosclerosis and arterial stiffness associated with ankylosing spondylitis. In our case, no intraoperative arterial bleeding occurred, although the patient had a significant hypotensive attack with anemization on postoperative day 3. Passive hip abduction ROM during physiotherapy may be advocated as a causative factor to promote bleeding. A deep external pudendal artery tear occurred during tenotomy, but vasospam probably prevented immediate bleeding. Moreover, a reduction in elasticity and resistance of the arterial wall was likely to have facilitated the vascular complication due to a greater vulnerability to trauma because angiography revealed diffuse femoral artery arteriosclerosis.
ConClusion
Massive uncontrolled arterial bleeding complicating THA requires urgent operative repair or embolization. 5, 7, 11 However, embolization seems to have significant advantages over open procedures, such as avoidance of general anesthesia, minor trauma, better location, and control of bleeding maintaining satisfactory hematocrit levels. 10, 11, 17, 18 In our patient, echo-guided compression was attempted to stop the hemorrhage but provided no benefit; the hematoma remained circulating. Superselective embolization of the external pudendal artery with the use of 2 endovascular coils was successful. Unlike the standard selective procedure, the superselective technique allows preservation of the blood supply from the uninjured arterial branches.
The deep external pudendal artery may be injured during percutaneous adductor tenotomy, especially in patients with fragile arterial walls, and life-threatening complications may occur. Angiography and embolization are the best treatment options. 
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